We describe a patient with sarcoid meningitis and hydrocephalus who improved rapidly after initiation of oral prednisone therapy, but who later decompensated acutely and required an emergency ventriculoperitoneal shunt. Hydrocephalus associated with neurosarcoidosis may progress despite steroid treatment, even when symptoms have improved. If hydrocephalus associated with neurosarcoidosis is treated with corticosteroids and without a shunt procedure we suggest that the corticosteroids should be continued at high doses for a prolonged period.
Introduction
Sarcoidosis is a chronic inflammatory disease of unknown aetiology. Non-caseating granulomas may involve any organ system, including the central and peripheral nervous systems.'-5 Hydrocephalus is found in approximately 10% of patients with neurosarcoidosis 2A and is usually of poor prognostic significance.2'3'6-8 The management of hydrocephalus associated with neurosarcoidosis has centred on treatment of the underlying disease with corticosteroids; however, the response to steroid therapy is unpredictable and often incomplete.'"39"0 Cerebrospinal fluid shunting is usually indicated if hydrocephalus is associated with severe or life-threatening symptoms, but apart from these circumstances the role of shunting has not been defined.
Case report
A 33 year old, right-handed black woman presented to the University of Michigan in January 1987 complaining of recurrent bitemporal headaches and bloody nasal discharge for several months.
Sarcoidosis had been originally diagnosed elsewhere in 1982 on the basis of liver and salivary gland biopsies during an evaluation for abdominal pain. Treatment with prednisone at a dose of 10 to 30 mg/day had been associated with symptomatic improvement. The patient was admitted to another hospital in December 1986, for evaluation of headache, dizziness, and one episode of loss of consciousness over the preceeding 4 months. Computed tomography (CT) of the head showed minimally enlarged lateral ventricles and a prominent fourth ventricle. Prednisone therapy was continued at 10 mg/ day.
On presentation she was markedly bradykinetic, but not rigfd, and her nasal mucosae were covered with mucopurulent material. Sinus radiographs showed fluid in the right maxillary sinus. A diagnosis of sinusitis was made, and trimethoprim/sulfamethoxazole was prescribed.
Four days later, the patient became disoriented to place and exhibited perseverating behaviour followed by a tonic-clonic seizure and 3 days later she returned complaining of headache, blurred vision, and neck stiffness. Neurological examination was unchanged except for nuchal rigidity and difficulty with immediate and recent memory and calculations. Lumbar puncture revealed an opening pressure of 30 cm cerebrospinal fluid (CSF). The CSF appeared clear and contained 7 red blood cells and 34 white blood cells per cubic millimeter, of which 29 were lymphocytes and 5 were polymorphonuclear cells. The CSF protein was 1.2 g/l, and the glucose was 2.5 mmol/l with a concomitant serum glucose of 5.2 mmol/l. CSF cytology and cryptococcal antigen were negative, as were cultures for bacteria, fungi and acid-fast bacilli. CT scan showed marked communicating hydrocephalus with leptomeningeal enhancement of the basal cisterns and cerebral gyri and sulci ( Figure 1 
Discussion
The treatment of neurosarcoidosis with prednisone was first described in 1957," and corticosteroids have since remained the primary therapeutic agents. Surgery is generally performed only for acute or unremitting neurological compromise due to obstruction in the CSF pathways.'2-'4 There are no controlled trials describing the efficacy of any mode of treatment, but the bulk of evidence suggests that prolonged steroid therapy can control many of the manifestations of neurosarcoidosis.1-4'89"1 Decisions regarding steroid therapy are difficult because treatment failures occur frequently 1,2,5,15,16 and long courses of steroids incur significant undesirable side effects. Furthermore, although neurosarcoidosis usually runs a chronic course, spontaneous improvement and remission occur in a number ofcases,'-3'5 and sustained improvement has been documented with both short courses of therapy"7 and pulsed intravenous steroid treatment. '7 Except for CT and magnetic resonance imaging (MRI) studies,'8-22 reliable indices by which to follow disease activity are lacking, which can make management decisions even more difficult.
Treatment strategies for hydrocephalus cannot be easily formulated from a review ofthe literature due to dissimilarities in treatment methods, types of neurosarcoid involvement, and the lack of details in many reports. Plausible treatment options include: (1) early shunting, at the diagnosis of hydrocephalus; (2) steroid therapy, with shunting if the ventricles fail to decrease in size on CT or MRI; and (3) steroid therapy, with shunting if the symptoms fail to improve. However, hydrocephalus associated with neurosarcoidosis has not, to our knowledge, been reported to respond in a sustained manner to medical therapy with corticosteroids exclusively. Furthermore, the progression of our patient's hydrocephalus despite clinical improvement suggests that the last approach involves considerable risk. It is possible that the improvement in her symptoms of headache and neck stiffness was due to improvement in her concomitant sarcoid meningitis without control of her hydrocephalus. This case illustrates the difficulties in relying on clinical features to guide treatment of neurosarcoidosis.
We propose the following guidelines for management of hydrocephalus in neurosarcoidosis. The physician should determine whether the hydrocephalus is compensated or uncompensated. Patients with compensated hydrocephalus lack headaches, lethargy, papilloedema and a progressive disorder of gait; if lumbar puncture is performed, opening pressure is normal. Patients with uncompensated hydrocephalus that is acute or accompanied by severe symptoms should undergo early shunt placement, in addition to steroid therapy at moderate to high doses. For patients with uncompensated subacute or chronic hydrocephalus accompanied by mild or moderate symptoms, treatment may be initiated either with high dose steroid therapy alone or with shunt placement and moderate steroid doses. Patients with hydrocephalus being treated with steroid therapy alone should be followed closely with serial neurological examinations and CT or MRI scans. High dose treatment should be continued until decreased ventricular size is documented by follow-up imaging studies, or, if clinical improvement occurs in the absence of a decrease in ventricular size, for a minimum of several months. If the symptoms prove refractory, or if progressive ventricular enlargement is documented, insertion of a shunt is recommended. For patients thought to have compensated hydrocephalus, treatment should be based on their current symptoms, but periodic examinations and imaging studies should be performed.
